The intravenous glucose tolerance test using a single pulse load has been widely used for many years. The principal advantages of this test over oral glucose tolerance tests are that it eliminates the problem of variable intestinal absorption and gives a quantitative index of carbohydrate utilization by allowing calculation of the specific rate constant k from a glucose-time relationship; k has commonly been derived from the exponential equation originally introduced by Hamilton & Stein (1942) : CG= Coe-kt where CG is the blood glucose concentration at any time t and CO the concentration at time zero. This equation would bejustified if a logarithmic plot of glucose concentrations as a function of time were to produce a straight line, but this is rarely the case. Further, if the slope of the glucose curve is plotted against the corresponding glucose values a linear relationship with a positive intercept implies that a constant term is present in the equation. This constant is equal neither to zero nor to the fasting glucose concentration, and is the asymptotic value of the decay curve (CEQ) (Greville 1943 , Hlad et al. 1959). Thus the above equation can be rewritten: CG = (CO-CEQ)e-kt + CEQ The glucose plot fits closely to this equation up to 90 min after injection of the glucose. This expression is consistent with a constant rate of glucose input, reflected by the term CEQ, and an exponential decay in the rate of dissimilation, characterized by the term -k.
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The terms k and CEQ have been calculated from original intravenous test data using a curve fitting computer program. The principle of the procedure is that glucose values and their times of measurement are read into the computer and an initial set of values for CEQ and k calculated. These values are then improved upon by an iterative technique until the difference between successive approximations is very small.
Validation of goodness of fit of predicted curves has been assessed on ten randomly selected intravenous tests in two ways; the mean percentage divergence over all points from 10-90 min for these tests is 2*2 % (range 06-4 7), while the mean percentage of divergence at any point in time through the ten tests was 2-0% (range l1-3-5).
The Greville equation seems to be the best to describe blood glucose disappearance. Abnormality in glucose tolerance may be characterized by deviations from the normal of either or both k and CEQ.
Introduction of the parameter CEQ destroys the simple concept of diabetes being characterized by low k values, in that some clearly abnormal intravenous tests are best described by high values of both k and CEQ. This implies normal assimilation of glucose in the presence of increased mobilization. This concept may be a useful basis for further studies on the abnormalities of carbohydrate tolerance in various types of diabetes.
